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AMENDMENT NO. 1 OCTOBER 2005 

TO 

IS 814:2004 COVERED ELECTRODES FOR 

MANUAL METAL ARC WELDING OF CARBON AND 

CARBON MANGANESE STEEL — SPECIFIC ATION 

( Sixth gevisioH) 
I Foreword, para 3(a) ] — Substitute the following for the existing line: 

'Semibiisic type (SB) of covering has been incltided and 'S' type of covering has 
been deleted.' 

( Foreword, para 3 ) — Add 'd)' as follows: 

'd) Transverse bend test has been deleted' 

[ Page 2, clause S. 1.2(a), and page 4, clause 5.7 ] — Substitute 'H|, H:, 
Hi for 'HI, H2 and H3' wherever it appears. 

{ Page 2, clause S. 1.2(b), lines I to 4] — Substitute the following for the 
existing:' 

"Letters J, K and L indicating increased metal recovery, as 'effective electttxie 
efTiciency (EE)' as per IS 13043 in the following range (see 5.8)". 

( /'age 2, dau« 5.5) — Substitute '1,2,3 '/or'a),b),c) '. 

( Page 5, Table 5, col 2) — Substitute 'At per muuliiciunn itdmUm'for 'Not 
>|xcifi<d'. 

( Page 6, clause &4, limi) — Substitute 'see Ki'/or 'see S.2'. 

( Page 6, clause 8.4(a) ] — Substitute 'tensile and impact' for 'tensile or 
impact' . 

( Page 7, Table 6, co/ 3 ) — Substitute '400' for '3C0' for all 
EX5 classifications. 

( Page 9, Table 8, col I and 2) — Substitute the following for the existing 
classifications: 



EB)42 


X 


EBMl 




EBMl 


X 


EBS«2 


X 


EBMI 


X 


£8 552 


X 
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EC 4 X 10 . 
EC 4X 16 ■ 
KR4XXX 
ERR4XXX 


• X 
X 

• X 
■ X 


ER 3 XXX 
ERR 5 XXX 
ERR 5 XXX 
ERR 5 XXX 
EB 5 XXX 
EB 5 XXX 


■ JX & 
• JX 

- KX 

- LX 

- HXX 

- HLX 


ER4IXX 
ER42XX 


Not 
required 



Gnule2 



(Page 11, Table 9, col * row I ) — Substitute '410-540' /)r'4lo-Jio'. 

( Page 1 1. Table 9, col 5, row 2) — Substitute '400' for '360'. 

( Page 11, Table 9, col 6, row 2 ) — Substitute the following for the 
existing: 

'SUiifKlory Tor EX4XXX and unulisflctory for EXJXXX clum' 

( Page \ I, Table % col \, row 6) — Substitute 'Elonguion' /or 'Elogdion'. 

(Page 12, Table \0,col4,row 1 ) — Substitute '4l0-540';&r '410-510'. 

( Page 12, Table 10, col 6, row 1 ) — Substitute the following for the 
existing; 

'Stinridery for both EX4XXX and EX9XXX claua' 

( Page 12, Table 10, col 6, row i ) — Substitute the following for the 
existing; 

'Unsaliihctory for both EXSXXX and KX4XXX dauei' 

( Page 12, Table 10, col 1, row 5 ) — Substitute '8long«iioit';br 'Elogation'. 

( Page 12, Table 10, col 5, row 2 ) — Substitute 'too' for '360'. 

( Page 12, Table 10, line diagram for classification EB 5426HIJXS, 
symbol 5 ) — Substitute 'YS-400'/or 'ys - 360', 



Amend Na 1 to IS 814 : 2004 

( Page 12, Table 10, last line below line diagram ) — Substitute 'E8 MM H, 

JX'^r'i;U5436HlUX'. 

(Page \%, AnnexV, clause V-H, line 5) — Substitute 'Fig. lO'/br'Fig. 9". 
( Page 19, Table 16, col 6, heading ) — Substitute 'DtjUi Btim Hatch' for 

'DfpUi Brtwcen Notch' . 

( Page 24, Fig. 16 ) — Delete 'THIS 16 mm FROM START SHOULD 
NOT BE CONSIDERED FOR VISUAL INSPECTION'. 
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AMENDMENT NO. 2 MARCH 2008 

TO 

IS 814 : 2004 COVERED ELECTRODES FOR 

MANUAL METAL ARC WELDING OF 

CARBON AND CARBON MANGANESE 

STEEL — SPECIFICATION 

(Sixth Revision ) 

{Page 4, clause 7.1.2) — Add the following at the end of the para: 

'The testing procedure and other parameters in such cases shall be as per the nearest sizes already mentioned in 
Table 4. For example, for 3.2 mm electrode all testing and other parameters indicated for 3.15 mm size shall be 
followed.' 
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FOREWORD 

This Indian Standard (Sixth Revision) was adopted by the Bureau of Indian Standards, after the draft finalized by 
(he Welding General Sectional Committee had been approved by the Metallurgical Engineering Division Council. 

This standard was first published in 1957 and subsequently revised in 1963, 1967, 1970, 1974 and 1991. While 
reviewing the standard in the light of experience gained during these years, the Committee decided to revise it to 
bring it in line with the present practices being followed by (tie hidian and overseas industry. 

In this revision, the following changes have been made: 

a) Semibasic type of covering has been included. 

b) Chemical analysis of basic and semibasic classification has been provided. 

c) Percentage elongation for 'O' designating digit has been included. 

In the formulation of this standard due weightage has been given to international co-ordination among the standards 
prevailing in different countries in addition to relating it to the practices in the field in this country. This has been 
met by deriving assistance from the following publications: 

a) ISO 2560 : 1973 Covered electrodes for manual arc welding of mild steel and low alloy steel — 

Code of symbols for identification 

b) BS 639 : 1986 Covered carbon and carbon manganese steel electrodes for manual metal arc 

welding .^^ 

c) ANSI/A WSAS.1-1991 Covered carbon steel arc welding electrodes — Specification 

In reporting the results of a test or analysis, made in accordance with this standard, if the final value, observed or 
calculated, is to be rounded off, it shall be done in accordance with IS 2 : 1960 'Rules for rounding off numerical 
values (revised)'. 
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Indian Standard 

COVERED ELECTRODES FOR MANUAL METAL 

ARC WELDING OF CARBON AND CARBON 

MANGANESE STEEL— SPECIFICATION 



( Sixth Revision ) 



1 SCOPE 



This standard specifies the requirements for covered 
carbon and carbon manganese steel electrodes for 
carbon and carbon manganese steel, including 
hydrogen controlled electrodes for manual metal arc 
welding of mild and medium tensile steels including 
structural steels, depositing weld metal having a tensile 
strength not more than 610 MPa. 

Electrodes designed speciflcally for repair welding, 
often marketed in India as 'low heat input' electrodes 
are not covered in this standard. 

Ilmenite type electrodes are being used fairly widely 
in few other countries. There appears to be a trend to 
use ilmenite as an ingredient of the covering in our 
country also. Provision for a separate class for such 
electrode may be considered at a later stage. 

NOTE — For weld meul with tensile strengtk higher than 
610MP>,trefeftncem>ybcmHteariS I39S. 

2 REFERENCES 

The following standards contain provisions which 
through reference in this text constitute provision of 
this standard. At the time of publication, the editions 
indicated were valid. All standards are subject to 
revision and parties to agreements based on these 
standards are encouraged to investigate the possibility 
of applying the most recent editions of the standards 
indicated below: 

Title 

Glossary of terms relating to welding 
and cutting of metals 

Recommended practice for 
radiographic examination of fusion 
welded butt joints in steel plates 
{second revision) 

General requirements for the supply 
of metallurgical materials (second 
revision) 

Low and medium alloy steel covered 
electrodes for manual metal arc 
welding {third revision) 

Method for bend test {second 
revision) 



IS No 


812: 


1957 


1182: 


:I983 


1387 


; 1993 


1395 


: 1982 


1599 


: 1985 



IS No. 
1608 : 1995 

1757:1988 

1977 : 1996 
2002 : 1992 

2062 : 1999 
2879 : 1998 
3039 : 1988 
8500 : 1991 

11802: 1986 



13043 : 1991 



13851 : 1993 



nie 

Mechanical testing of metals — 
Tensile testing (second revision) 

Method for charpy impact test 
(V-notch) for metallic materials 
(second revision) 

Low tensile structural steel (third 
revision) 

Steel plates for pressure vessels for 
intermediate and high temperature 
service including boilers (second 
revision) 

Steel for general structural purposes 
(fifth revision) 

Mild steel for metal arc welding 
electrodes (third revision) 

Structural steel for construction of 
hulls of ship (second revision) 

Structural steel — Micro-alloyed 
(medium and high strength qualities) 
— Specification (first revision) 

Method for determination of 
diffusible hydrogen content of 
deposited weld metal bom covered 
electrodes in welding mild and low 
alloy steels 

Covered manual metal arc welding 
electrodes — Determination of 
efficiency, metal recovery and 
depositien coefficient 

Storage and redrying of covered 
electrodes before use — 
Recommendations 



3 TERMINOLOGY 

For the purpose of this standard, the definitions given 
in IS 812 and the following defmitions shall apply. 

3.1 Weld Stop* — It is the angle formed between the 
lines of the weld root and a horizontal reference plane. 
Slope may be measured either clockwise or 
anticlockwise and either above or below the horizontal 
plane between 0* and 90*. 

3.1 Weld Rotation — The rotation of weld is the angle 
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formed between upper portion of vertical reference 
plane passing through the weld root and a point on the 
face of weld equidistant from both the edges of weld. 
Rotation may be measured either clockwise or 
anticlockwise between 0° and 180°. 

3.3 Weld Position — The welding position is given 
by the combination of weld slope and weld rotation 
(«e 5.5.1). 

4 SUPPLY OF MATERIALS 

General requirements relating to the supply of covered 
electrodes for metal arc welding shall be as laid down 
in IS 1387. 

5 CLASSIFICATION 

5.1 Coding 

Classification of electrodes shall be indicated by the 
coding system of letters and numerals as given 
in 5.1. land 5.1.2 to indicate the specified properties 
or characteristics of the electrodes. 

5.1.1 Main Coding 

It consists of the following letters and numerals and 
shall be followed in the order stated: 

a) A prefix letter 'E' shall indicate a covered 
electrode for manual metal arc welding, 
manufactured by extrusion process; 

b) A letter indicates the type of covering (see 5.2); 

c) first digit indicates ultimate tensile strength in 
combination with the yield stress of the weld 
metal deposited (see 5.3); 

d) Second digit indicates percentage elongation in 
combination with the impact values of the weld 
metal deposited (se» 5.4); 

e) Third digit indicates welding position(s) in which 
the electrodes may be used {see 5.5) and; 

f) Fourth digit indicates the current conditions in 
which the electrode is to be used (see 5.6). 

5.1.2 Additional Coding 

The following letten indicating the additional properties 
of the electrodes may be used, if required: 

a) Letters HI, H2 and H3 indicating hydrogen 
controlled electrodes (see S.7); 

b) Letters J, K and L indicating increased 
metal recovery, as effective electrode; 

'Efficiency (EE)' as per IS 13043 in the 
following range (see 5.8) 

J > 110-129 percent; 

K > 130-149 percent; and 

L - I SO percent and above. 



c) Letter 'X' indicating the radiographic quality 
(seeS.9). 

NOTE — Eximplei lllintraiiii| for rstiUiihlnf elecuadct 
coding from (he inititi tut reiulti have Iwen given in 
Annex A. 

5.2 Type of Covering 

Type of covering shall be indicated by the following 
letters: 

A - Acid 

B - Basic 

C - Cellulosic 

R - Rutile 

RR - Rutile, heavy coated 

SB - Semibasic 

NOTE — Tlie chinctertitla ofeadi type of the covering and 
coating ratio are described in Annex B fbr guidance only. 

SJ Strength Characteristics 

The combination of ultimate tensile strength and yield 
strength of the weld metal deposited shall be indicated 
by the digit 4 and 5 (see Table 1 ). 

Table 1 Designation of Strength Characteristics 



Italgnating 
Digit 


UIHmatcTenilit 

Strtagtii 

MPa 


Yield Slrenglh 
MPa, Milt 


(1) 


m 


(3) 


4 


410-540 


330 


5 


510-610 


400 



5.4 Elongation and Impact Properties 

The combination of percentage elongation and impact 
properties of the weld metal deposited for die two tensile 
ranges (see Table 1 ) shall be as given in Table 2. 

5.5 Welding Position 

The welding position or positions in which tte electrode 
can be used as recommended by the manufacturer shall 
be indicated by the appropriate designating digits as 
follows: 

a) All positions; 

b) All positions except vertical down; 

c) Flat butt weld, flat fillet weld and horizontal/ 
vettkai fillet weld; 

d) Flat butt weld and flat fillet weld; 

e) Vertical down, flat butt, flat fillet and horizontal 
and vertical fillet weld; and 

Any other position or combination of positions 
not classified above. 

5.5.1 Welding positions in detail have been described 
in Annexe. 

S5.2 Where an electiode is coded as suitable for vertical 



and oveihead positions, it may be considered that sizes 
larger than 4 mm ate not normally used for welding in 
these positions. 

5.5.3 An electrode shall not be coded as suitable for a 
particular welding position unless it is possible to use 
it satisfactorily in the position to comply with lest 
requirements of this standard. 
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S.C WcMlag Carreat md Voltage Coodltloat 

The welding cuncnt and open circuit voltage condUons 
on which the electrodes can be operated as 
recommended by the maoufiKtuier shall be indicated 
by the appropriate designation digits as given in 
Table 3. Welding current and voltage conditions have 
been described in Annex O. 



Table 2 Combination of Percentage Elongatioa and Impact Strength 

{.Clauses iAcmd 8.3; and TabU 9) 





G»i|cLM|lkS.(S^M)* 


IiapeclSliMilk 

IK, Ml 


(1) 


0) 
For TensUe Knie 4IO.SI0 MPs 


0) 





16 




1 


20 


*11MTC 


2 


22 


*iy*vc 


3 


24 


41U-2VC 


4 


24 
For Tenile Rnft 5IMI0 Mh 


ny-wc 





1« 




1 


II 


n«*rrc 


2 


It 


niMfc 


3 


20 


*yti-vrc 


4 


20 


nv-svc 


5 


20 


27IM0X; 


6 


20 


»V-4«C 


NOTE — ^& b the ciott-KGtloiial i 


ntt often piece. 





Tables Welding Current and Voltage Coadltloas 

(C/dute S.6; and ra6/« 10) 



DedfinMii|DI(lt 


Electrode Polarity" 


AltcrHUi|C*in«>< 

OpeiCbnUVoHate 

V.Mii 


(1) 


m 


(3) 


o» 


+ 






+ 0«- 


SO 




- 


50 




+ 


30 




+ or- 


70 




- 


70 




+ 


70 




+ or- 


M 




- 


90 




+ 


90 



NOTE - The Itequency of the aHeniallnf cimeiu l> Hiiiined to be SO cr M Hi. The Moeaaiy open cIkuM voltite when cleotiDto ire 
used on diiect cunm Is closely icleled to dynamic chancterisUes of the «eldiii( power aouiM. Consequently no Indication of the 
minimum open ciicuil vollafe <br direct cunem is given. 

'> Positive polarity (-f) Ne(atlvt polari^ (-). 

'■ Symbol is lesoved for dcctradet used exclusively on diiect cwnm. 
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5.7 Hydrogen Controlled Electrodes 

The letters HI, H2 and H3 shall b« included in the 
classiflcation as a suffix for those electrodes which 
will give diffusible hydrogen in ml/100 g when 
determined in accordance with IS 11802 as given 

below: 

H I ■= Up to IS ml diffusible hydrogen 

H2 = Up to 10 ml diffusible hydrogen 

H3 ^^ Up to S ml diffusible hydrogen 

NOTE — For H3, glycerin melhod (halt not be used. 

5.8 Increased Metal Recovery 

The letters J, K and L- shall be included in the 
classification as a suffix for those electrodes which have 
appreciable quantities of metal powder in their coating 
and give increased metal recovery with respect to that 
of core wire melted in accordance with the range given 
in 5.1.2(b). 

The metal recovery shall be determined as effective 
electrode efficiency (EE as per the method given in 
IS 13043). 

5.9 Radiographic Quality Electrodes 

The letter 'X' shall be included in the classification as 
a suffix for those electrodes which deposit radiographic 
quality welds {see 9.6). 

6 CORE WIRE FOR ELECTRODES 

The core wire used for the manuftcture of electrodes 
shall conform to IS 2879. 

7 DIMENSIONS AND TOLERANCES 

7.1 Size and Length 

The size of an electrode shall be designated by the 
nominal diameter of the core wire expressed in 
millimetres. Sizes of electrode and corresponding 
lengths of electrodes shall be as given in Table 4. 

7.1.1 The tolerance on the specified diameter of cote 
wire shall be db O.OS mm. The tolennce on the specified 
length of electrode shall be ±3 nun. 

7.1.2 Sizes and lengths of electrode other Aan those 
mentioned in Table 4 may be supplied subject to 
mutual agreement between the manufacturer and the 
purchaser. The tolerance in such cases shall be agreed 
to between the manuftctuier and the purchaser. 

7.2 BarcLcogth 
7.2.1 Contact End 

The contact end of the electrode shall be clean and ftM 



from covering for enabling it to be gripped by the 
electrode's holder as specified below: 



Electrode Size 


Bare Length 




Minimum 




Maximum 


mm 


mm 




mm 


1.6to3.1S 


15 




30 


4.0 to 8.0 


20 




40 



ia.2 Arc Striking End 

The arc striking end of die electrode shall be bare and 
permits easy striking of the arc. The distance from the 
arc end to the first point where the full cross-section of 
the covering prevails shall not exceed the following 
limits: 

For all classifications — 1/2 core wire diameter or 
2.0 mm, whichever is less 

Table 4 Sizes and Lengths of Electrode 

(C/auiei 7.lan(/7.l.2) 



Slxe 


Lcngtk 


mm 


mm 


(1) 


(2) 


1.6 


ISO or 200 or 250 


2.0 


200 or 250 or 300 or 350 


2.5 


250 or 300 or 350 


3.IS 


350 or 450 


4.0 


350 or 450 


SO 


3S0or450 


6.3 


350 or 450 


1.0 


350 or 450 



7.3 Concentricity of FInx Covering with Core 
Wire — Tolerance 

The flux covering on the electrode shall be uniform 
and concentric widi the core wire. The tolerance for 
concentricity of the covering (m* Fig. 1) shall be such 
that the maximum core phis one covering dimension 
shall not exceed the minimum core plus one covering 
diraensioo by more than: 

a) S percent of the mean of two dimensions for 
EBXXXX and ESBXXXX class electrodes, 

b) 4 percem of the mean of two dimensions for 
ERXXXX, ERRXXXX and EAXXXX class 
electrodes, and 

c) 3 percent of dw mean of two dimensions for 
ECXXXX clau electrodes. 

7.4 Cora wire and covarincs shall b« five from deftcts 
which would interfere with the uniform welding 
p erform a ace of the electrode. 
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CORE WIRE 
FlUX COVERING 



All dimeiuioiu In millimelns. 
Fio. I Permissible Tourances for Ftux Covexino 

A • maximum core plus 009 covwingdifTMnsion, and 
- minimum cor* plus otwcovarlngdbnantlon. 



A-e<. 



*x 



100 " 2 
EBXXXX and ESBXXXX ctass aladrodM 



A-B i, 



{A*Bl 



lor 



100 2 

ERXXXX. ERRXXXX and EAXXXX daat alactoodas 

ECXXXX Class alacHOdM 

8 TESTS FOR ELECTRODE PROPERTIES 

8.1 General 

Electrode shall be subjected to the following tests for 
assessing the mechanical properties of the deposited 
weld metal and the usability of an electrode for a 



particular welding position: 

a) Initial tests, 

b) Periodic tests, and 

c) Qualit)' control tests. 

8.1.1 An electrode suitable for operation on a.c. or d.c. 
shall be tested on a.c. 

8.1.2 Whenanelectrodeofapatticularnominalsizeis 
manufactured in more than one lengths, the electrode- 
used for the tests shall be kmgest manufiKtured. 

8.1J Theparentmetalusedfortestplatesshallconfonn 
to the lequirements specified in Annex E. 

8.2 Chemical Analysis 

The sample for analysis shall be taken fttrni weld metal 
obtained with the electrode. The result of the analysis 
shall meet die requirements of Table 5. 

8J Initial Tests 

These are qualifying or proving tests for each type or 
modified type of electrodes and shall comprise the 
following: 

a) All weld metal mechanical tests as given in 
Table 2 (see also 9.1); 

b) Butt weld bend test (see 9.2); 

c) Running performance test (for sizes up to and 
including 2.5 nun) (see 9J); 

d) Increased metal recovery tests for electrode 
claiming recovery 1 10 percent and above (see 
9.4); 

e) Oifliisible hydrogen estimation test for hydrogen 
controlled electrodes (see 9.5); and 

Radiographic quality test for radiographic 
quality electrodes (see 9.6). 

8.4 Periodle Check Tests 

These comprise of the following tests selected fixim 



Table S Chemical Composition — Rcquiremcats for WeM Metal 

(Clause i.2) 



OtnUicatlon 



Wti(lil,Ptrcni,MEr 



ConMacd limit for 

Ma+NMrr+MiH-V 



Mn 



SI 



Ni 



Mo 



EAXXXX 

ECXXXX 

ERXXXX 

ERRXXXX 

EBXXXX 

ESBXXXX 



0.12 



1.6 



Not speclfled 

do 

do 

do 
0.75 0.035 
SaneaEBXXXX 



0.035 0.30 0.20 



0.30 



0.01 



1.75 
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among the initial testi (see 8.2) and an meant to be 
repeated at intervals to provide evidence that the 
electrodes currently produced possess the properties 
proved in the initial tests: 

a) All weld metal mechanical tests for tensile or 
impact (jee 9.1); and 

b) Running performance test (far sizes iip to and 
including 2.5 mm) (see 9J). 

Such tests shall be conducted M least once in a year. 
These tests shall not apply to the electrodes not 
manufactured during the year. When production of a 
particular type of electrode after stoppage of production 
for more than six months is restored, the periodic tests 
shall be conducted. 

8.5 Quality Control Tests 

By means of suitable system of control, the . 
manufacturer shall satisfy himself that the composition 
and quality of all Ae electrodes currently produced are 
similar to those electrodes which were subjected to 
initial tests. He shall ensure that the result of quality 
control tests and date of manu&cture of electrodes is 
traced from the batch number of the relevant details, or 
both. 

NOTES 

1 ForUwpurpoKofihUttn(lanl,ibMchb(lefliied«alM 
of covered elecmdn of uiy one ilu end ctuilflutlan 
ptodiKcd turn eoMini Idemilled by • diy mix or more dun 
one diy mix of conmllcd diemical conipotHlon wd coic wire 
identified by t hctt number or controlled chemical 
compoiitlon. 

2 Identinotion of electrade core wire: 

a) Solid core wire for manufacture of etcctrodei 
identified by heal number ihall coMlit of material 
lh>m a single beat of metal. 

b) Solid core wire idemifled by eonmlled chemical 
comfwiiiion ralber than by heat number, ihall conilit 
of mill coila of one or more heal <lnm which samplei 
have been talcen fiir chemical analytia. Tha ictulta of 
the aoalyiii must be wilhhi the composition llmlb la 
speciflcdln1S2t79. 

3 Idenliflcalion of covering mix: 

a) Adry mix is the ijuaBtity of dry coating Ingredients 
mixed at one time in one mbdng vessel. A dry mbt 
may be divided into smaller quantity for production 
of wet mixes In using a liquid binder. 

b) Covering identified by a dry mbi shall consist of 
electrode produced 6orn a single dry mbt of coating 
ingredients. 

c) Covering Menlificd by conMlled composition ndiar 
dun by dry mix shall consist ofonc or more dry nUes 
and shall be subjected 10 sufficient tests to assure tfwt 
all dry mixes widibi the lot an equlvdem. These tests 
shall bKlude chemical analysis of die weld metal, die 
results of whidi must CsU within the manufbeturers 
accepunce limits. The IdeMIAcatloa of tha test 
procedure and the lest results shall be Kcorded. 

8.5.1 The manufiKturer on request shall make available 
to the approving and ceitiiying authorities the records 



maintained for quality control, for ensuring that the 
composition and qualhy of all ttie electrodes currently 
produced are similar to those electrodes subjected to 
initial and periodic check tests. 

8.6 Additfonal Tests 

Subject to agreement with the manufacturer, the 
purchaser may request for additional tests to be made 
or cettifkates to be provided for each batch of electrodes 
supplied. If so, the tests and bstch definition shall be 
speed between the manufiwturer and the purchaser. 

9 DETAIL OF TESTS 

9.1 All Weld Metal Mechanical Tests forTcnsile and 
Impact 

9.1.1 Weld Assembly 

Two all weld test assemblies shall be prepared, one 
using 4.0 mm and the other using the highest size 
manuftctured in accordance with the method described 
in Annex F. If the highest size produced by any 
manufacturer is 4.0 mm, then two weld test assemblies 
using 4.0 and 3. IS mm size respectively shall be 
prepared. 

NOTE — In case 3.1S mm Is die highest size manufbctured, 
only one weld test assembly shall be prepared widi diis siae. 

9.12 All Weld Tensile Tests 

Two all weld tensile test qiecimens, one from each of 
the assemblies as given in 9.1.1, shall be prepared and 
tested in accordance with the method described in 
Annex F. The uhimate tensile strengftand yield stress 
shall comply with the vahies given in Table 6. When 
particular ductile properties are claimed or specified, 
the minimum percentage elongation shall comply widi 
the appropriate value given in Table 6. 

NOTE — The all weld Hnsile test Is far quality Gontnl puipoae 
only. It la not Intended to imply diet values obtained fai all 
weld tastt should be used Ibr design purposes. 

9.1 J All Weldlmpaei Tests 

Five charpy V-notch impact test specimens shall be 
tnachitted from the same test assembly and tested in 
accordance with the method described in Annex F at 
the temperature specified in Table 6 and shall comply 
with the values given in Table 6 at specified 
temperature, The results of the impact test from 
five test specimens shall be assessed u specified 
in9.U.l,9.U.2aod9.UJ. 

9.1 J.1 When computing the average vahies of the 
impact properties from the set of five specimens, the 
lowest value and the highest value obtafaied shall be 
disregarded. 

9.UJ For classification EXXIXX, EXX2XX and 
EXX3XX, two of the three tein*ining values shall be 
greater than the qtecified 47 Joules; one of the three 
values may be hMwr but shall not be less than 4 1 joules. 
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The computed average value of the three values shall 
be equal to or greater than 47 joules. 

9.1.3.3 For classification EXX4XX, EXX5XX and 
EXX6XX, two of the three remaining values shall be 
greater than the specified 27 joules; one of the three 
values may be lower but shall not be less than 23 joules. 
The computed average value of the three values shall 
be equal to or greater than 27 joules. 

9.2 Butt Weld Bend Test 

Butt weld assemblies shall be prepared in different 
welding positions for the various electrode 
classifications as per the recommendations given in 
Table 7 and the procedures given in Annex G. If 2.5 
mm size electrode is manufactured then this size shall 
be used for the root run for the butt weld assembly 
wherever option of 2.5 or 3.15 mm is given in Table 7. 

9.2.1 From each butt weld assembly two bend tests, 
one with face and one with root in tension shall be 
carried out. The test specimens shall be bent through 
1 80° over a mandrel having a diameter equal to three 
times the thickness of the specimen in accordance with 
IS 1S99. The electrode shall be deemed to be 
satisfactory, if on completion of the test no crack or 
defect at the outer surface of the test specimen is greater 
than 3 mm measured across the test specimen or 1 .5 
mm measured along the length of the test specimen. 
Premature failure at comers of the test specimen shall 
not be considered as a case for rejection. 



93 Running Performance Test (for Electrode Sizes 
Up to and Including 2.5 mm) 

This test is to be carried out for electrodes of 2.5 mm 
size and below to assess die welding performance. The 
test shall be conducted using three electrodes as per the 
details given in Annex H. The bead should be visually 
inspected and should be free from porosities, slag 
inclusions, cracks, etc, in the main portion of the bead 
as given in Annex H. The bead sliall b« reasonably 
straight and evenly rippled. The slag should be removed 
with little effoit. 

9.4 Inercated Metal Recovery Test 

The metal recovery shall be determined for the 
electrodes classified under EXXXXXJ, EXXXXXK 
and EXXXXXL or EXXXXXFU, EXXXXXHK and 
EXXXXXHL on the largest size electrode 
manufactured but not lower than 4.0 mm in accordance 
with the method given in IS 13043. The value obtained 
by the method shall be rounded off to the nearest 
multiple of 5. 

The rounded recovery flgure shall conform to 
the requirements of 5. 1.2(b) for the respective 
classification. 

9.5 Oifnisible Hydrogen Evaluation Test 

This test shall be carried out for all electrodes classified 
under EXXXXXH and EXXXXXHL preferably using 



Table 6 Mechanical Properties of Weld Metal 

(C/aiuM9.1.2£WK/9.l.3) 



CliniflcalioB 


UllimaleTiullc 
Strnilh 

MPa 


VWd 
SircM 

MPb.M/> 


ElODgaUoa 

on Gauge 

LcagtkMSVsT 

Mln 


Tenpcralurc 
forImpacl,*C 


Inpatl 
StrcngtB 

J.A/fn 


(!) 


(2) 


(3) 


W 


(5) 


(6) 


EX40XX 


410-540 


330 


16 


No impact icquiiemcnl 


EX4IXX 


410-540 


330 


20 


+27 


47 


EX42XX 


410-540 


330 


22 





47 


EX43XX 


410-540 


330 


24 


-20 


47 


EX44XX 


410-540 


330 


24 


-30 


27 


EX50XX 


510-610 


360 


16 


No impact Rquiicment 


ex5ixx 


5I0-«I0 


360 


ID 


+27 




EX;2XX 


510-610 


360 


IS 







EX53XX 


510-610 


360 


20 


-20 




EXS4XX 


510-610 


360 


20 


-30 




EX5SXX 


SlO-610 


360 


20 


-40 




EX56XX 


510-610 


360 


20 


-46 




NOTE— In 
by 40 MPa. 




in welding and testing, the upper limit of ullimaie lensik suengths may be exceeded 
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Tabic 7 WeMlDg Procedure for Preparatioii of Butt WeM Bend Tctt Piecet 

(C/<n(ief9.2<»itfQ-1.4) 



PMltlainl Mabcrof 

ainlflcallM BettWcM 



(1) 


(2) 


(3) 


EXXXIX 


2 

1 


Flat 

(Weld slope (T) 

(WeldioUlioaOr) 

Veiticdup 
(WeM slope (H 



Vettieeldown 
(Weld slope (T) 



Oveihead 
(Weld slope (T) 
(WeldntMion IMT) 



Wtidli|Proccderc 



m 

i) Finininwitli3.l5mmor4.0inm 

b) Subsequem nins (except last two liv«n) with 
4.0 mm or S.O mm iccoiding to nonnl piactlce 
of the electrode. 

c) Runs or list two layers with the largest size 
submitted Ibr appnival 

a) Fliitiwiwlth2.5mmor3.lSmm 

b) Subsequem runs with one of the ibilowhit: 

1) With 4.0 mm or If recommended by the 
manibctutcr wUh 5.0 mm 

2) With 3.15 mm when the increased metal 
recoveiy exceeds I to percent 

a) FirstnmwHh2.Smmor3.l5mm 

b) Subsequent runs with one of the following: 

1) With 4.0 nun or if recommended by the 
manuflKtuter with 5.0 mm 

2) With 3.15 mm when the increased metal 
cecoveiy exceeds 1 10 percent 

a) First nm with 2.5 mm or 3.15 mm 

b) Subsequem ran wHh one of the following: 

I) With 4.0 mm or if recommended by the 
rwilh5.0mm 



2) WHh 3.15 mm when the Increased metal 
lecoveiy exceeds 1 10 peicem 



EXXX2X 


2 




I 




1 


EXXX3X 


2 




1 


eXXX4X 


2 


EXXXSX 


2 
1 


EXXX6X 


As requited 



Flat 

Vertical up 

Overhead 

Flat 

HotiamlalVatical 
(Weld slope 0^ 
(Weld rotation 0^ 

Flat 

Flat 
Vertical down 

InallposMons 
specified by the 
manuftctuicr 



Same as EXXXIX 
Same as EXXXIX 
Same as EXXXIX 
Sme as EXXXIX 

a) Ftastrunwilh3.t5mmor4.0mmand 

b) Subsequem nmtwhh 5.0 mm 

Sme as EXXXIX 

Same as EXXXIX 
Sme « EXXXIX 

a) Ifthcpoehloncomc) neater 10 flat petition: 

1) Flrstiwiwith3.l5mmor4.0mm 

2) Subsequemtuns(exceptlasttwol«yen)wHh 
4.0 mm or 5.0 mm 

3) Last two layer* with the largest size 
tubmlnedlbr approval 

b) For other piMidon(s): 

1) FiiMrHawlth2.5mmor3.l5nim 

2) S ub sa q uenl rune with 4.0 mm or If recom- 
mended by the mannfheturer with 
5.0 mm 



IS 814 : 2004 



3 . 1 S mm or 4.0 mm size. The test shal) be carried out 
in accordance with IS 1 1802. 

9.6 Radiographic Test 

All welded test assemblies after the removal of backing 
strip, shall be machined or ground smooth so as to avoid 
difTlculty in interpretation of radiograph of weld. It shall 
then be subjected to radiographic test as per IS 1 182. 
The radiograph shall not show crack or incomplete 
fusion. The radiograph acceptance standard in respect 
of porosity and slag inclusions is indicated in Table 8. 

In making the evaluation for radiographic acceptance 
standard, a length of 2S mm of the welded assembly 
shall be excluded from both ends. 

10 RETESTS 

Where any test specimen fails to fulfil the test 
requirements, twice the number of the test specimens 
made for that test for the initial or periodic test shall be 



prepared by using electrode from the same batch 
wherever possible and submitted only for the tests in 
which failure occurred. The electrode shall not be 
accepted as having passed that test unless the tests on 
additional specimen are satisbctory. 

n PACKING AND STORAGE 

11.1 The net mass of an individual bundle or carton of 
electrodes shall not exceed 7 kg. 

11.2 Electrodes shall be suitably packed to guard 
against any damage during transportation. The packing 
shall be suitable to ensure that under normal store room 
conditions, the electrodes shall, for a period of six 
months after the date of manufiuture, be capable of 
giving results in accordance with the provisions of this 
standard and that if the flux covering is a type requiring 
special protection during storage, the details of such 
special protection shall be furnished by the 
manufacturer and reference to this should be included 



Table 8 Radiographic Acceptance Standard in Respect of Porosity and Slag Incluiion 

(Claiae 9.6) 



ISCIlui- R« 

ncitioi or A 


dlofraptic 

Mtptawc 

inndird 


Type of 

Poroilty 

Hd/or Slai 

Incliuloa 




Acctptaace 




RcstricHoe, If Aiy 


eiMirode ! 


Si» 
(Diinwtcr 
or Length) 

nun 


QuanUly 
in Nuiiibcis 
(in 150 mm) 




(1) 


(2) 


(3) 


(4) 


(5) 




(6) 


KA 42XX-X 


Grade! 


Assorted 


0.4 to 1.6 


11 


•) 


Large size Indications (L2 


EB 542X.HX 












lol.6inm)- 3Na.Mir 


EB 542-HJX 










b) 




EB S62X-HX 












(0.1 to 1.2 nun)- 5 No. Mb 


EB 562X-1UX 










c) 


Small size indicatiora (0.4 


EBS4IX-HJX 












to O.S mm) -10 No. Mux 


EB 552X-HJX 


















Large 


1.2 to 1.6 


1 




Nil 






Medium 


0.8 to 1.2 


15 




Nil 






Fine 


C.4 to O.S 


30 




Nil 


EC4XI0-X 


Grade 2 


Assailed 


0.4 to 2.0 


27 


a) 


Large size indications (1.6 


EC4X16-X 












to 2.0 mm) -3 No. Mn 


ER4XXX-X 










b) 


Medium size Indlcattons (1.2 


ERR 4XXX-X 












to 1.6 mm) -SNa Mb 


ER 5XXX-JX 










c) 


Small size Indications (0.4 


ERR 5XXX;X 












to 1.2 mm)- 16 No. Ate 


ERR 5XXX-LX 














EB 5XXX-HXX 




Lane 


1.6(0 2.0 


14 




Nil 


EB SXXX-HLX 




Medium 


L2tol.6 


22 




Nit 






Fine 


0.4IOL2 


44 




Nil 


ERR 5XXX-LX 
EB 3XXX-HXX 
EB SXXX-HLX 


Not 
Required 
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in the maiking of bundle or carton of electrodes. The 
electrodes shall be stored in a diy room condition (see 
abo IS 1 38S I). 

11.3 The batch of electrode) represented by the 
electrodes tested shall not be certified as complying 
with this standard unless the test results obtained s^siy 
the requirements specified in 8.3 and the manufacturer 
has performed the tests at intervals in accordance with 
the requirements of this standard. 

12 TEST RESULTS 

1 2. 1 On request, as evidence dial the electrodes supplied 
comply with the requirements of this standard, the 
manufacturer shall produce the results of most recent 
periodic check tests on electrodes representative of the 
electrodes supplied. 

12.2 If required by the purchaser, the manufacturer 
shall furnish a test ceitiflcate for each batch of electrode 
supplied. 

13 MARKING 

13.1 As agreed to between the manufiKturer and the 
purchaser, brand name/classification shall be printed 
on all the electrodes. 

13,1.1 Each bundle or carton of electrodes shall be 



clearly marked with the following infonnation: 

a) Classification (see S); 

b) Indication of the source of manuftcture; 

c) Trade name and brief description of the 
electrodes; 

d) Size and quantity of electrodes; 

e) Batch number; 

f) Recommended current range, polarity and open 
circuit voltage; 

g) Date of manufacture; 

h) Recommendation for special storage conditions 
and redrying temperature; and 

j) A cautionary notice on safety during welding. 

13.1 J BIS Cerlfflcatton Marking 

The bundle or carton of electrodes may also be mariced 
with Standard Mark. 

I3.1.2.I The use of the Standard Mark is governed by 
the ftoytaioas of Bureau itflnclkmSlandanbAcI, 1986 
and the Rules and Regulations made thereunder. The 
details of conditions under which the licence for the 
use of Standard Mark may be granted to manufiKturers 
or producers may be obtained fhm the Bureau of Indian 
Standards. 



ANNEX A 

(Clause 5.1.2) 

EXAMPLES OF ELECTRODE CLASSIFICATIONS 



A-I The examples given in A-2 and A-3 illustrate the 
way in which the coding and the complete classification 
is expressed. 

A-2 EXAMPLE 1 

The electrode is a covered electrode having a light rutile 
covering. 

The electrode may be used for weMing in all positions 
and it weld satisbctorily on a.c. with a minimum open 
circuit voltage of SO V and on d.c. with both positive 
and negative polarity. 

The electrodes are not designed to give hydrogen 
controlled weld metal. The electrode i* not meant for 
radiographic application. 

The electrode deposits weld metal with tM properties 
given in Table 9, when tested in accordance with 
standard and when the manufactuiw submits 8 mm 
electrode as the maximum sin to be classified. The 
table oi' -"isutts shows that Ifae manuftctmcr carried out 



sets of impact tests at +27*C, 0*C and -20*C in order to 
determine the appropriate classification. 

A-3 EXAMPLE 2 

A covered electrode having a basic covering with an 
increased metal recovery of 120 percent and depositing 
weld metal containing 7 millilitres of diffusible 
hydrogen per 100 g of deposited weld metal. 

The electrode may be used for welding m all positions 
except vertical down and operate on a.c. with a 
mfaiimum open circuit vohage of 70 V and on d.c. with 
positive polarity. The electrode deposit weM metal gives 
radkigrqihic quali^ weld. 

The electrode deposUt weld metal with the properties 
given in Table 10 when tested in accordance widi this 
standard and «dien the fflanufiwtuier submits 6.3 mm 
electrode as the maximimi size to be classified. The 
table of results diows that the manufiwturer cairied out 
sets of impact tests at -30^: and -WC in order to 
determine the appiopriate claasification. 
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Table 9 Test Result! for Eumple 1 

(C/<mieA-2) 



Pro|wrly 



(1) 



ElKlrodc Sin 



4 mm 
(2) 



8 mm 
(3) 



Ultimate tensile 


480 


465 


strengtii, MP« 






Yield strength. 


365 


350 


Mpa 






Impact strength 


80,78 


72,69 


M+27^,J 


70, 6» 


65,64.6 


(average) 


62 


60 


impact strength 


65,58 


62,58 


alO^.J 


50,50 


50,49 


(average) 


49 


43 


Impact strength 


46,45 


40,37 


at -20^, J 


40,40 


33,32 


(average) 


35 


30 


Elogalion^rccnt 
at 5.65 -fS. 


26 


25 



J-. 


EX4XXX 


EX5XXX 


(4) 


(5) 


410-510 


510-610 



330 Uln 



Alum 



47MIII 



47 Mil 



360 Mto 



47M)ii 



47 Mil 



47 Mn 



22 Ma UAAr 



Reiaarki 



(6) 

Satiifactory for EX4XXX but 
unaalUhctny Iter EXSXXX clan 

SKiibctoiy for iMlh 
EX4XXX and EX5XXX clatia 

SMiitkctoiylbrbath 
EX4XXX and EX5XXX clanct 



SattaflKtoiy fiv both 
EX4XXX and EX5XXX claitea 



Unaatiihctoiylbrboth 
EX4XXX and EX5XXX claitea 



Satisftctmyfbrtoth 
EX4XXX and EX5XXX ciaswf 



NOTES 

1 Elogalion Incorporated here from Table 2 after establishmem of Impact propeitjr at speclDcd tempctahiR. 

2 So is the cross-sectional area of test piece. 



E R 4 2 1 1 



COVERED ELECTRODE - 



TYPE OF COVERING-IRUTILE)- 



STRBNGTH CHARACTERISTICS -<UTS = 410- 510 MPa 
AND YS»330 MPs min.) 



ELONGATION AND MPACT PROPERTIESKEIONGATIONa 
22 V. min. AND IMPACT»47Jmin. AT O'C ) 



WELDING POSITION-(ALL POSITIONS)- 



WELDING CURRENT AND VOLTAGE CONDITIONS- 
(D±ANO A50) — 



Complete classiflcation Is therefore ER 421 1. 
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Table 10 Tctt RetuHi for Eumplc 2 
(Clause A.-3) 



Property 


Electrode Slit 


Reqalrcasenl for Oass 


















4nim 




6.3 mm 


EX4XXX 




EX5XXX 


(1) 


m 




(3) 


(4) 




(5) 


Ultimate tensile 
strength, MPa 


570 




550 


410-510 




510-610 


Yield stiength, 
MPa 


420 




400 


iiOMIn 




360 MtR 


Impact strength 

u-vrc,} 

(average) 


65,62 

5S, 56.6 

50 




55,52 

46,40 

37 


27 Mn 




27Mit 


Impact sliength 

at -arc, J 

(average) 


30,24 

21,20 

16 




22,20 
16,14 
17.6 


47MAI 




tlMlK 


ElogalioiMMKem 
at 5.65 ^ 


26 




25 


24M(n 




wmi 



Renartii 



(6) 

Satisfactory for EX5XXX but 

unsattofiKtny Ibr EX5XXX class 

Satisfactory fbr both 
EX4XXX and EX3XXX classes 

Satisftcloty fbr both 
EX4XXX and EX5XXX classes 



Unsatis&clocyforEX5XXXctisses 



SMisfbcioiy fbr both 
EX4XXX and EX5XXX classes 



NOTES 

1 Elogatlon incorporated here ftom Table 3 afler establishment of bnpact property M specified temperMun. 

2 So is the ctoss-iectional area of test piece. 



£65426 Hi JX 



COVERED ELEaRODE 



TYPE OF COVERING -(BASIC) 

STRENGTH CNARACTERISTICS-{UTS<SW-MPa AND 
VSs360MPa min.) 



ELONGATION AND IMPACT PR0PERTIES-(EL0N6ATI0N« 
20 •/. mIn. AND IMPACT. 27 J min. AT -30* C ) 



WaOING POSITION -(ALL POSITIONS EXCEPT VERTICAL DOVM)- 
WELDINO CURRENT AND VOLTAGE CONDITION -(04-ANO A 70)— 

HYDROGEN CONTROLLED ELGCTROOEfrOS ml mai.) 

INCREASED METAL RECOVERY -(HO-129'M 

RADIOGRAPHIC QUALITY ELECTRODE 



Complete elanlflcttion is IheitlbN EB 5426HI)X 
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ANNEX B 

{Clause 5.2) 

CHARACTERISTICS OF COVERING AND COATING RATIO 



B-1 ACID (A) 

Electrode of acid type have a medium or thick covering 
and produce an iron oxide, manganese oxide, silica rich 
slag (with some titania in some cases), the metallurgical 
characteristics of which is acidic. The covering 
contains, besides oxides, of iron and/or manganese 
(with some titania in some cases), a fairly high 
percentage of ferro-manganese and/or other 
deoxidisers. The slag generally solidifies in a 
characteristic honeycomb structure and is easily 
detached. 

This type of electrode usually has a high iiision rate 
may be used with high current intensities. Penetration 
can be good, particularly if the covering is thick. These 
electrodes are most suitable for welding in flat position 
but can be used in other positions and can be operated 
both on a.c. and d.c. 

B-Z BASIC (B) 

Electrodes of basic type usually have a covering 
containing appreciable quantities of calcium or other 
basic carbonates and fluorspar so that metallurgicaiiy 
they are basic in character. There is a medium quantity 
of dense slag, which often has a brown to dark-brown 
colour and a glossy appearance. It is easily detached, 
and as it rises to the surface of the weld very quickly, 
slag inclusions are not likely to occur. This type of 
electrode gives an arc of average penetration, and is 
suitable for welding in all positions. These electrodes 
are used both on a.c. and d.c where d.c. positive polarity 
is generally preferred for critical applications. 

As the weld metal is highly resistant to hot and cold 
cracking, these electrodes are particularly suitable for 
welding heavy sections and very rigid mild steel 
structures. They are also recommended for welding low 
alloy steels and steels of which carbon and sulphur 
content are higher than those of mild steel of good 
weldable quality. 

These electrodes must be stored in a reasonably dry 
place and should be dried before use, according to the 
recommendations of the manufacturer. This ensures that 
the weld metal will have a low hydrogen content and 
there is a less risk of under bead cracking when welded 
steel is likely to show a marked hardening in the heat 
affected zone. 

B-3 CELLULOSICCQ 

The coverings of the cellulosic type contains a large 



quantity of combustible organic substances, so that the 
decomposition of the latter in arc produces a 
voluminous gas shield. The amount of slag produced 
is smalt and the slag is easily detached. 

This type of electrode is characterised by a highly 
penetriting arc and &iily high fusion rate. Spatter losses 
are birly high and the weld bead is somewhat coarse, 
with unevenly spaced ripples. These electrodes are 
usually suitable for welding in all positions. Generally, 
this type of electrodes are suitable for use on d.c. with 
positive polarity, but some electrodes are also available 
which are suitable for use on a.c.. 

B-4 RUTILE (R) 

These electrodes have a covering containing a large 
quantity of nitile or components derived fix>ffl titanium 
oxide. The electrodes have smooth arc characteristics 
and normally produce very little spatter and are 
comparatively easy to use. This type of electrode can 
be generally used in all positions. These electrodes are 
used both on a.c. and d.c. The slag detachability is 
generally good. 

B-5 RUTILE. HEAVY COATED (RR) 

These electrodes are generally similar in characteristics 
to rutile type but having a higher coating ratio (over 
1.5). Applicationwise, it is usually preferred for flat 
and horizontal vertical position though welding in 
other positions can also be possible. 

B-6SEMIBASIC(SB) 

The electrodes of semibasic type shall be a combination 
of rutile and basic covering. 

B-7 COATING RATIO 

The coating ratio of an electrode is the ratio of the 
standard outer diameter of the covering and the 
nominal diameter of the core wire both expressed in 
millimeters. 

For guidance, coating ratio for various types of coating 
is given below: 



J)/pe of Coaling 

Light coating 
Medium coating 

Heavy coating 



Coaling Ratio 

Up to 1.3 

Over 1.3 up to and 
including l.S 

Over 1.5 
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ANNEXC 

(Clause S.5.1) 

WELDING POSITION 

C-1 WELDING POSITION 

The welding position of a weld is defined by its slope and rotation as indicated in Table 1 1. 

Table 11 Welding PoiUion 



POliUM 


Slop* 
(D*fre«) 


RMallM 
(Dtirte) 


niMtrailM 
(Rcflanf.) 


(1) 


(2) 


(3) 


(4) 


Flat 


0-5 


0-10 




HorizoDUlA'CfUcal 


0-S 


3040 




Verticil-up 


10-90 


0-l«0 




Vertical-down 


10-90 


0-110 




OverhcMl 


0-15 


iis-in 







ifTo'to* 




Fn.2 FUTPosmoH 
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SLOPE 




Fio. 3 Homzontai/Vertiou. Position 



ep 90 




SCOPE , 

ROTATION TO 180 




SLOPE , 

ROTATION TO MO 



FlO. 4 VERTICAL-UPPOSmON 



Fio. S Vertical-Down PosmoN 




Fio. 6 Ovekhead Position 



IS 
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ANNEX D 

(Clause 5.6) 

STANDARD WELDING CURRENT AND VOLTAGE CONDITION 



D-l STANDARD WELDING CURRENT AND 
VOLTAGE CONDITION 

Specific welding current and open circuit voltage 
conditions are denoted by symbols given in Table 12. 
When an electrode is meant for use with either d.c. or 
a.c, combination of symbols given in Table 12 shall 
be used. 

NOTES 

1 The electiode may not (unction sdisfactorily •! < lower 
voltage than that for which It b classified but a higher voltage 
may be used in service with advantage. 

2 The open circuit voltage for striking the arc varies according 



to size of the electrode. Table 12 appliei to the sizes 2.S nun 
and above, The reference size for coding of welding current 
and voltage condition should be 4 mm or S mm. If electrodes 
of sla less than 2.S nm are used, a high voltage may be 
necessary. Within the range of sizes 2.S mm to 8 mm, the 
open circuit voltage necessary may be expected to vary 
approximately as follows: 



Code Voltage 


Variation In Voltage 


V 


V 


90 


100 to 80 


70 


80 to 60 


SO 


60 to 40 



Table 12 Welding Current and Open Circuit Voltage 



DcKripUM 


Symbol 


(1) 


(2) 


d.c. with elecuode positive 


D + 




D- 




D* 


a.c. with an open circuit voltage 
not less than 90 V 


A90 


a.c. with an open circuit voluge 
not less than 70 V 


A 70 


ac. with an open circuit voltage 


A50 



not less than SO V 
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ANNEX E 

{Clauses 8.1.3, F-1.1 amlF-l2) 

PARENT METAL FOR TEST PIECES 



E-1 PARENT METAL 

The parent metal and its mechanical properties, to be 
used for preparing different test pieces &om all weld 
assembly and butt weld assembly for different class of 
electrodes is given in Table 13. The mechanical 



properties shall be verified fiom tests on the plate before 
the test pieces are prepared. The chemical composition 
shall also be verified from plates before the test 

The plate may be in as rolled or nonnalized condition. 



Table 13 Parent Metal for WeM Ancmbly 



Cliuof 


Tntfor 




ParcMMcM 




ElMtrodc 


ElMlrode 




-A- 
















Indian Sundvd 


Teniile 

Strcnflh 

Range. MPa 


PcrccfitifB 
Eloncalloaoa 
OauieLentdi 


(1) 


(2) 


(3) 


W 


(J) 


EX4XXX 


Alt weld 
butt weld 


IS 1977, IS 3002, IS 2062, 
IS 3039 or my other ilKl 
conudeicdequivdenlto 


410- 330 


22 


EX3XXX 


All weld 

nd 
butt Weld 


ISISOOOrwkFeSMHTor 
my other sleel cooideied 
equivalent to thii Mmdwd 


SIC -660 


19 
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ANNEX F 
(Clauses 9.1.1,9.1.2,9.1.3,0-1.1 andH-l.l) 
ALL WELD TESTS FOR TENSILE AND IMPACT 



F-1 PREPARATION OF TEST PIECES 

F-1.1 Parent Metal 

The parent metal for plates used in test pieces shall be 
in accordance with Annex E. The test specimens shall 
not be subjected to any mechanical or themial treatment 
other than that required under this Annex. 

F-1.2 All weld metal test pieces shall be prepared by 
depositing weld metal between the chamfered edges of 
two plates placed on a backing strip as shown in Fig. 7. 
The backing strip shall be tack welded to the test 
assembly. 

The backing strip ^alt also be made from the material 
used for all weld metal assemblies described in 
Annex E. 

F-1.3 The dimensions of test assembly are shown in 
Fig. 7 and given in Table 14. The length of the plate 
shall be enough to accommodate a tensile test specimen 
and at least six charpy V-notch impact test specimens 
as shown in Fig. 7. 

F-1.4 The plate edges shall be bevelled by machining 
or machine gas cutting. In the later case, any remaining 
scale should be removed from bevelled edges. The 
surftce of the backing strip should be free fixim mst or 
scale. 

F-I.S In order to counteract shrinkage deformation, 
the test assembly should be preset as shown in Fig. 8 in 
such a way so that after completion of welding a level 
joint is obtained. 

F-2 WELDING PROCEDURE 

F-2.1 The assembly shall be welded in flat position 
unless the electrode is not recommended in the flat 
position in which case welding position shall be one 
that is lecommended by the manufacturer. 

F-2.1 The test assembly shall be preheated to 
110 ± IS°C. Welding shall be continued with an 
interpass temperature of not less than I10°C and not 
more than 1 80°C as measured by temperature indicating 
crayons or surface thermometers at the area specified 
in Fig. 7. 

F-2.3 Pass Sequence 

The weld metal shall be deposited in layen made up of 
two passes as shown in Fig. 9. The welding speed shall 
be adopted to obtain the number of layers given in Table 
1 5. The direction of welding to complete a pass and a 
layer shall be same. The diiection of deposition of each 
layer shall alternate from each end of the plate. 

NOTE — The Mtt ipeeimu to be located on the centre 

\iMA-A. 



F-2.4 Each electrode shall be consumed completely 
up to a stub end of not more than 50 nun. 

F-2.S The welding cuirent used shall always be less 
than the maximum value and within the range 
recommended by the manufacturer. The open circuit 
voltage shall not be less than that specifled by the 
manufiwturer. 

The welding current shall be a.c., if die electrode can 
be used with both a.c. or d.c. The welding current shall 
be d.c. widt positive polarity, if the electrode can be 
used with d.c. positive or negative polarity. 

F-2.6 If it is necessary to interrupt the welding 
procedure, the assembly shall be allowed to cool in still 
air to room temperature. When welding is resumed, 
the assembly shall be preheated to a temperature of 
UOilS'C. 

F-2.7 When die assembly has been welded completely, 
it shall be allowed to cool in still air to room 
temperature. The portion including the weld shall then 
be removed by cutting away the excess plate at the 
places indicated in Fig. 9. Cutting along the chain lines 

(shown by ) may be done mechanically or by 

madihie gas cutting. Along the kmgitudinal boundaries 

(shown by broken linesas(- 

) of the parts to be machined faito impact test pieces 

cutting should be done by mechanical methods only. 

F-3 HEAT TREATMENT OF ALL WELD 
TENSILE TEST PIECE 

F-3.I The all weld test pieces shall be heat treated in a 
furnace at ^ temperature of 2S0°C for a period of 
IZfcl hrs. After the soaking period, the specimen shall 
be withdrawn fitim the furnace and allowed to cool 
slowly, protected from drought and chilling. 

F-3.2 The purpose of heat treatment is to remove 
hydrogen from weld metal, 

F-3 J The impact test pieces shall not be heat treated. 

F-4 ALL WELD TENSILE TEST 

The tensile test specimen shall be machined from the 
weld metal test pieces in accordance with IS 1608, care 
being taken that the longitudinal axis of the test 
specimen coincides with the central line of the weld 
and the mid thickness of die pfaoe {set Fig. 10). The 
dimensions of the specimen shall be u shown in 
Fig. 1 1 aqd Fig. 12. The specimen shall be tested 
in accordance widi IS 1608. 

F-5 ALL WELD IMPACT TEST 

The impact test specimen shall be machined firom 
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the weld metal test pieces to the dimensions given 
in Table 16 in accordance with IS 17S7. Care being 
taken that the longitudinal axis of the specimen 
are perpendicular to the weld axis and upper surface 
of the plate. The notch shall be positioned in the 



centre of the weld and is to be cut on the face of the 
test piece perpendicular to the surface of the plate 
(jeeFig.l3A, 1 3B and 13C) the tests are to be conducted 
at the test temperature on an approved impact 
machine. 



Table 14 Dimensions of Test Aiicmbly 

(Clause F-U) 
All dimeiulons in miilimelict. 



Electrode 
Size 


Plate Width, C 


Plate Thicliiicu,r 


Widlhof 
Weldlof 
Gap,X 




Backiai Strip 




Width 
B.Mm 




Tlilcknen 
S.MIn 


(1) 


(2) 


(3) 


(4) 


(5) 




(6) 


3.15 


90*10 


15*3 


12*1 


A+IO 




6.5 


4.0 


90±I0 


20*2 


16*1 


A+\Q 




10.0 


5.0 


1201:10 


20*2 


lt*l 


A+IO 




10.0 


6.3 


120*10 


20*2 


20*1 


A+10 




10.0 


8.0 


150*10 


25*2 


20*1 


A+IO 




12.5 



Tablets Welding Oetalb 

(C;aioeF-2.3) 



Electrode Size 



Split Weave 
L.ayer No. 



Panes for 

L,ay«r 



Nnnber of 
Laycn 



(1) 
3.15 
4.0 
5.0 
6.3 
8.0 



(2) 
Itoiop 
1 10 top 
1 to top 
I 10 top 
I to top 



(3) 
2 
2 
2 
2 
2 



(4) 
6to9 
7tolO 
6to9 
6to9 
>lol2 



Table 16 Dimensions of Impact Test Specimen 

(C/oi«e F-5) 
All dlmeniloiu In nlllbnelra. 



Utt|th 


Width 


Thlckncii 


Angle of 
Notch 


RaotlUdia 
of Notch 


Notch (Mcnsnrcd 

at the Both 

Endt) 


DIslaact 
tram Either 
EwlofTett 

Piece 


(1) 


(2) 


(3) 


(4) 


(5) 


(*) 


(7) 


55*0.6 


10*0.11 


10*0.11 


45* * 2" 


0.25*0.025 


t*0.ll 


27.5*0.42 



19 



IS 814 : 2004 



!3 
til, 

<i! 

It 



1^ 



i^ 



lOCATION OF 

TEMPERATURE 

MEASUREMENT 



!4t 



_2i. 



50 



Ji 



n 



• 

Omb) 



011*1 



lOmin 



■TENSILE TEST 
SPEaMEN 



!#: 



nSCARO 
2Smin 



^ 



K-io'ti* 



bt-> 



AH dimemkm in mttlhneim. 

Fio.7 Dimensions OF TBST Assembly AND PosmoM OP Cunwow Test Pbcbs 



rx r >jC ~: D 



FiaS PMSETTINOOFTfeSTAUEMBLY 
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Fig. 9 Weld Geometiiv 



■ y)min ^l ■ JOinin ■ 






^KlmmCFOR (mm AND ABOVE) 
AND ^6>4mm(F0R3-15mm) 



Fig. 10 CumNO of Tensiu Test Piece 



rTO Sgn THE GRIP 
^tJmm min . — RioMm 



— ^lOmmS 0-09inm 



K 



■ GAUGE lENGTH Wmm. 



, PARALLEL LENGTH SOtnm ^ 



70 mm min 



Fig. 1 1 Tensile Test Piece fo* Sizes 4 mm and Above 



? 



pTO SUIT THE GRIP, ^, ^ „ „,^ 

4>9>$mmmin r*«** t0'075mm 

Riown 



^ n 



EEa3 



GAUGE LENGTH 32mm 



JARAIIEL lENGTH BfrS mm. 



tA-Smm min 



Fn. 12 TENSOETterPiECBFOii Sizes 3.15 nun 
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■ — ' ^^i 



^EJ^jEgg- - 



-Si. 



A PmWonofTMtAsMmbly 



»r 


\i 


{ 




."■* . 


^27.5 . 




M 





B DkTwnilonsolTMtPlw* 



75^ c 



C Olman«lan*o(V-Nolch 
All dimension in mlllinKten. 
Fig. 13 Impact Test PdscesAssembly 



ANNEX G 

{Clause 9.2) 

BUTT WELD BEND TEST 



G-1 PREPARATION OF TEST PIECE 

G-I.l Parent Metal 

The parent metal for plates used in preparing test pieces 
shall be in accordance with Annex F. The test specimen 
shall not be subjected to any mechanical or thermal 
treatment other ttian that required under dtis Annex. 

G-1.2 Test pieces shall be prepared as shown in 
Fig. 1 4 by welding together two plates of suibd)Ie lengdi 
to allow the cutting out of test specimens of specifled 
size. The dimensions of test assembly are given in 
Table 17. 

G-1.3 Plates may be preset to allow for slight distortion 
after welding. 

G-i.4 Welding Procedure 

The welding procedure followed in making the test 
pieces should be as set out in Table 7 according to the 
position of welding. In all cases the backing runs shall 
be made with 4.0 mm electrodes in the weld position 
applicable to each test piece after cutting out a groove 
to a depth of 3 mm if such groove is considered 
necessary (set Fig. IS). 

G-1.5 The welding current used shall be within the 
appropriate range recommended by the manuftuturars. 
The open circuit voltage shall not be less than that 
specified by the manuiacbiier. The welding cumnt shall 
be a.c. if the electrode can be used with positive polarity, 
when the electrode can be used with both d.c. negative 
and positive polarity. 

G-1.6 After welding the test piece shall be cut by 
sawing or machining to (bnn one ftec bend and one 



root bend test specimen as indicated in Fig. IS. The 
specimen shall thai be subjected to a temperature of 
2S0*C for a period of 12 ^ 1 h for hydrogen removal 
prior to testing. After the soaking period, the specimen 
shall be withdrawn fivm the fiunace and allowed to 
cool slowly, protected from droughts and chilling. 

G-2 BEND TEST 

G-2.1 Each bend test specimen shall be 30 mm in 
width. The upper and lower surface of the weld shall 
be filed ground or machined level with the respective 
original sur&ce of die plates, where the surface of the 
plates are not level wiUi each other, provided diat the 
thickness of die plate is not reduced by more dian a 
total of I nun. Tool marks should be avoided as they 
lead to localization of stresses and may cause premature 
failure. For this reason, direction of machining of 
surfaces should be along the specimen and transverse 
of the weld. The sharp comers of the test specimens 
shall be rounded to a radius not exceeding 10 percent 
of the specimen thickness. 

G-2.2 The test specimen shall be bent through an angle 
of 180* in accordance with IS 1599. Method for bend 
test over a mandrel having a diameter equal to three 
times the thickness of Ae qiecimen. One test specimen 
should be tested with &ce of the weld in tension and 
one widi the root of the weM in tension. The electrode 
should be deemed to be satisfiKtory, if on completion 
of the test no crack or defect at the outer surfiue of die 
lest specimen is greater the 3 mm measured across the 
test specimen or 1 ,3 mm measured along the length of 
die test specimen. Premature fiulure at comers of die 
specimen shall not be considered a cause for rejection. 
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Table 17 Dimensionsof Bend Tfst Assembly 

(Clause G-12) 
All dimeiulons In milllnwiics. 



Uaflh 
Mix 

(I) 

180 



WMtk, W 
MIn 

m 

100 



Anile 

(3) 
60" -IV 



RomFmcF 

Max 

(4) 
3 



RMlGap,C 

(5) 
3 



TlllclUMM,tf 

(6) 
15-20 





W 


, W 
















DISCARD 






60 


L 








30 








1 


30 






DISCARD 




60 




Fig. 14 Preparation OF BEto) Test Pbce 



6CtI2-2a 




20 mm 



Fig. is Groove Preparation for DEPOsmm of Seauno Run 
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ANNEX H 

(Clause 9.y) 
RUNNING PERFORMANCE TEST 



H-l PREPARATION OF TEST PIECE 

H-1.1 Parent Metal 

The patent material should be chosen fixMn any of the 
steels prescribed in Annex F. The length of parent 
material for this test should be such that at least one 
full straight run of the electrode can easily be 
accommodated on it. The thickness of the plate/sheet 
should be within 2 to 3 times the diameter of the cote 
wire of the electrode. If sheet of suitable thickness is 
not available, plates can be shaped to desired thickness. 
The plate/sheet should be free from any rust, dirt, 
moisture, oil, grease or any other contamination before 
welding. 

H-1.2 Welding Procedure 

Welding should be done in downhand position by 
stringer bead or, light weaving technique either by touch 
welding or by keeping the arc slightly open. The 
weaving should be restricted to 1 .S times the diameter 
of the electrode (die final diameter inchiding coating). 



Three fliU electrodes of the particular size keeping not 
more than SO mm stub end should be burnt over the 
parent metal by using a suitable current within the 
cunent range prescribed by the manufacturer. When 
the electrode can be used bi^ on d.c. and a.c', a.c. shouM 
be used with OCV not less than that prescribed by the 
manufacturer. When the electrode can be used in d.c. 
only, the d.c. positive polarity should be adopted. If all 
the three beads are made on the same plate/sheet, care 
should be taken diat no portion of any bead overlaps 
with any portion of other beads. The electrodes may be 
redried before welding as directed by the manufacturer. 

H-2 RUNNING PERFORMANCE TEST 

The beads shall be visually inspected and shall be free 
from porosities, slag inclusions, cracks, etc, in the main 
portion ofthe beads given n> Fig. 16. The beads should 
be fairly straight and evenly rippled. The slag should 
be removed with little effort A length of IS mm from 
the start and from finish of the bead should not be 
considered for visual inspection. 





IS mm 




nmm 








, MAIN BEAD , 






mai 


mimimmm 


imr. 










[{{mauuumammmmm z 












fmmmwmmmmmmm 


1 









THIS 15mm FROM 
START SHOULD 
NOT BE CONSDE- 
RED FOR VISUAL 
INSPECTION 



Fio. 16 RuNNiNO Pemommnce Test 
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